A novel staphylococcal internalization mechanism involves the major autolysin Atl and heat shock cognate protein Hsc70 as host cell receptor.
Staphylococcus aureus and Staphylococcus epidermidis can cause serious chronic and recurrent infections that are difficult to eradicate. An important pathogenicity factor in these infections caused by S. aureus is its ability to be internalized by non-professional phagocytes thereby evading the host immune system and antibiotic treatment. Here, we report a novel mechanism involved in staphylococcal internalization by host cells, which is mediated by the major autolysin/adhesins Atl and AtlE from S. aureus and S. epidermidis respectively. In a flow cytometric internalization assay, atl and atlE mutants are significantly reduced in their capacities to be internalized by endothelial cells. Moreover, pre-incubation of endothelial cells with recombinant Atl dose-dependently inhibited internalization. As putative Atl-host cell receptor, the heat shock cognate protein Hsc70 was identified by mass spectrometry. The importance of Hsc70 in internalization was demonstrated by the inhibition of S. aureus internalization with anti-Hsc70 antibodies. In conclusion, this novel Atl- or AtlE-mediated internalization mechanism may represent a 'back-up' mechanism in S. aureus internalization, while it may represent the major or even sole mechanism involved in the internalization of coagulase-negative staphylococci and thus may play an important role in the pathogenesis of chronic and relapsing infections with these serious pathogens.